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Teaching in a Time of Crisis
The COVID-19 pandemic has shuttered many university research labs because campuses are closed, and 
faculty and students lack productive ways of working remotely. This presents major difficulties for students 
who need research opportunities to fulfill their intellectual growth potential and their undergraduate re-
search and thesis requirements. Without research experiences, undergraduates may be less competitive 
for future jobs and graduate programs. Similarly, faculty need research avenues to advance their academic 
careers while maintaining physically distant protocols. We outline here a budget-friendly, COVID-friendly, 
adaptable protocol that aims to introduce students to the wildlife research opportunities surrounding their 
campus or home through observation and literature research. Student researchers learn the scientific 
method by getting first-hand experience with an original research project. The pedagogical goals include 
designing a study: defining a question or proposing a hypothesis, collecting, organizing, and analyzing data, 
and sharing results in the form of posters, theses, informal educational materials, and scientific publications. 
This protocol is flexible to allow for different budgets, opportunities, and constraints. The researchers moni-
tor different locations using trail cameras to determine which species are present around campus or even 
students’ homes. During the COVID-19 pandemic, when it is likely there will be few in-person meetings, 
this protocol offers students the opportunity to carry out research with limited or no in-person meetings, 
and it can be run remotely by sharing the data collected. In this paper, we provide instructions, details, and 
student handouts for instructors to help implement this research project.
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INTRODUCTION
The spread of COVID-19 has greatly impacted the way 
research can be conducted with students (1–3). Here we 
present a protocol for faculty that allows undergraduate 
students to perform research and to collect and analyze 
data without requiring work in a laboratory or in-person 
meetings.
This basic protocol facilitates learning the scientific 
method by introducing undergraduate biology students to 
the study of wildlife in their local environments on college 
campuses or near their homes. During the project, students 
use remote imaging technology (trail cameras) to document 
animal species present in their study sites. Further, they can 
analyze the animals’ behavior and activity patterns that may 
be affected by factors such as temperature, season, time of 
day, and moon phases. After collecting the data, students can 
present their work at the end of the semester in the form 
of a poster or computer presentation to practice how to 
clearly communicate their research to different audiences. 
This protocol is suitable for short-term studies that last 
a single semester, but the value of the data would increase if 
applied to a long-term ecological research program because 
changes over greater time periods could be detected, such 
as patterns of ecological succession, habitat degradation 
or restoration, and climate change. To take the project a 
step further, students and faculty can customize the pro-
tocol to suit their local needs by adapting it to different 
research questions. Connecting the wildlife observed to 
common biodiversity threats caused by human coloniza-
tion, urbanization, environmental conditions, and global 
climate change are some of the many options that may suit 
the goals of researchers (4). While the majority of college 
campuses are inclined to include sustainability in their new 
planning, the consideration for wildlife and wildlife habitat 
is lower in priority for these institutions, and this project 
may empower students and focus their attention on ways 
they can contribute to their community’s environmental 
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goals by providing scientific data to help inform school 
administration decisions (5). 
The benefits of participating in student research are 
widespread and well-documented. Our experience men-
toring students strongly indicates that the more a student 
contributes to research, the more engaged they are in the 
process. This improves outcomes for student learning, 
responsibility, confidence, and ultimately transfers to other 
areas of their academic and intellectual success (6–10).
PROCEDURE
Materials
Based on the instructor’s budget, the project can be 
conducted with one or more cameras to allow monitoring of 
different locations. We use the CamPark T80 trail camera, a 
budget-friendly camera that offers night vision and motion-
activated recordings (Appendix 1). The cameras were tied 
to a tree and secured by a Master lock cable, at a height of 
around 5 feet to ensure the largest capture area and easy 
access to change the memory card. We installed a sign near 
the camera that alerted the public to the ongoing research 
(Fig. 1). The camera was set at 20-second recording durations 
for videos and 10-second time intervals for the trigger speed. 
The passive infrared (PIR) which detects heat and motion 
intervals was also set at 10 seconds. Cameras were equipped 
with a memory card SanDisk 32GB and Energizer lithium 
batteries. The SanDisk cards were retrieved and swapped 
every two weeks. We used a drone (Mavic Mini) to take 
aerial photos of the area surrounding the camera location. 
Experimental steps and student tasks
A survey of campus locations or nearby areas is sug-
gested to choose the most appropriate sites for camera 
trapping. We selected locations that had low foot traffic and 
offered a relatively undisturbed environment for animals. We 
made sure that no small branches were in the way of the 
camera view to avoid wind-driven motion-triggered record-
ings. Examples of camera set-ups are provided in Figure 2. 
Students are responsible for checking and swapping 
the SD card regularly and cataloging the images, identifying 
animals, and entering data. Data can be shared on shared 
servers such as Google drive or Dropbox. Students may 
be able to contribute to the three main phases of the 
project including design, implementation, and presenta-
tion. The design phase includes asking biological questions, 
conducting background research, formulating a specific 
research question, defining research goals or formulating a 
scientific hypothesis, and funding the work through grant 
applications. The implementation phase includes collecting, 
processing, organizing, and analyzing data. This phase also 
includes troubleshooting, revising protocols, and editing and 
quality controlling the data. The presentation phase includes 
creating figures, graphs, tables, illustrations, or other ways of 
visualizing results and communicating research to different 
audiences and in varying venues.
Students experience working collaboratively using 
listening, time management, and communication skills 
(Appendix 1). Goal setting, taking responsibility for research 
duties and obligations, and practicing teamwork help build 
confidence and student identity in constructive and positive 
ways in a supportive lab environment. Weekly meetings 
between students and faculty or research lab meetings pro-
vide structure and support for students while giving them 
time to conduct their research between meetings. 
Safety issues
The activities in this paper do not present safety issues. 
We recommend checking with the Institutional Animal Care 
and Use Committee (IACUC) to verify whether IACUC 
approval is necessary to start the research. Further, we 
recommend contacting your Department of Safety and 
Security for guidance on matters such as the installation and 
location of the camera and privacy of passersby. We posted 
signs to indicate research was in progress in each location 
we installed a camera (Fig. 1).
CONCLUSION
The project started at Jefferson University at the end 
of January 2020. At the end of the semester, students pre-
FIGURE 1. Camera set-up. The camera is secured to a tree by a strap 
and a master lock. A metal sign alerts passersby of the research 
being conducted at the site and provides contact information for 
the principal investigator.
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sented their results and articulated the relevance of their 
research to the undergraduate research poster session 
hosted virtually in April by the Jefferson College of Life Sci-
ences. The research project design was also presented as a 
poster at the Sencer Summer Institute 2020, by Dr. Tripepi. 
Other formal presentations can include thesis presentations, 
local, regional and national scientific meetings, as well as 
scientific publications. The research students involved in 
the Jefferson campus project set up and curate an Insta-
gram page, @Jefferson_wildlife_project, where they share 
videos and images of the recording to engage the public and 
students on campus. Venues for outreach and informal dis-
semination can include student clubs, local nature centers, 
social media, blogs, or guest appearances in classes.
SUPPLEMENTAL MATERIALS
Appendix 1: Materials
Appendix 2: Sample of data and data presentation
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FIGURE 2. Trail camera location and images. (A) Drone view of campus site being monitored. Edge habitat between open fields and wooded 
areas are often very attractive for wildlife. (B) Nocturnal image of North American raccoons moving through the field of view. (C) Herd of 
white-tailed deer standing in the grass during daylight hours. The camera shot provides the following information from left to right: moon 
phase, battery level of the camera, date, time, temperature.
